Binuclear Drosophila oocytes: consequences and implications for dorsal-ventral patterning in oogenesis and embryogenesis.
The position of the nucleus along the anterior rim of stage 8 Drosophila oocytes presages the dorsal side of the egg and the developing embryo. In this paper, we address the question of whether the oocyte has a previously determined dorsal side to which the nucleus is drawn, or whether nuclear position randomly determines the dorsal side. To do so, we have taken advantage of a genetic system in which Drosophila oocytes occasionally become binuclear. We find that (i) the two nuclei migrate independently to their respective positions on the anterior rim, sometimes selecting the same site, sometimes not, (ii) the two nuclei are equivalent in their ability to induce a dorsal-ventral pattern in the overlying follicular epithelium, and (iii) at any position around the anterior circumference of the egg chamber the follicle cell sheet is equally responsive to the Gurken signal associated with the oocyte nuclei. These results argue that the dorsal-ventral axis is determined arbitrarily by the randomly selected position of the nucleus on the anterior rim of the oocyte. Some of the binuclear eggs support embryonic development. However, despite the duplication of dorsal chorion structures, the majority of such embryos show normal dorsal-ventral patterning. Thus, processes exist in the ventral follicular epithelium or in the perivitelline space that compensate for the expansion of dorsal follicle cell fates and consequently allow the formation of a normal embryonic axis.